The last decade witnesses a heave use of social media-based information systems in different fields of business such as logistics, procurement, and supply chain management. Managing these types of information systems, could help companies to outsource their supply chain functions in a global scale and enhance their competitive advantages. However, the digital performance of these activities inherent risks of inappropriate supplier selection, lack of trust, bounded rationality and uncertainty about the supply conditions (e.g., pricing, shipping and timing). To address such challenges, this research explains how companies use e-reputation systems and social media to select their global trusted suppliers. Based on two-case evidence from British Diamond and Egyptian Automotive companies, the researchers conducted 20 interviews with purchasing and supply chain professionals. Chen & Lin's reputation system model has been adopted to explain the process of selecting and evaluating a trusted supplier and to inform our data analysis. Our findings referred to the lack of experience among diamond professionals on how to use e-reputation systems and their lack of understanding to the role of social media-based ratings or referrals during the stages of selection suppliers' discovery and approval. Though, automotive professionals find e-reputation system a strong tool to build goodwill, tacit credibility, competence and predictable trust. Ironically, both cases confirm that supply chain professional use these systems to re-evaluate and reselect their existing suppliers than to extend new supply networks.
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Introduction
The propagation of ICT has a pivotal role in the growth of global supply chain.
Due to a need to save costs and to deliver products to market more quickly, more and more companies outsource their supply chain functions [1] [2] . However, failure to take an adequate care in selection of new partners is considered as a main barrier of global supply chain [3] . In the traditional supplier selection, companies build the trust based on characteristics such as capabilities and competence of their partners [3] . In the absence of direct experiences, the partner will be selected based on limited information about self-proclaimed competences provided by the parties themselves. Thus, trust plays a significant role in selecting suppliers among global supply chain partners. Lack of trust is a main barrier to establishing a global supply chain.
In global supply chains, due to a lack of direct experiences, there is uncertainty regarding the reliability of suppliers, as well as the products and services they offer. Reputation systems are one of the established mechanisms to help companies to select their global trusted suppliers. In fact, reputation systems have been proven to be an effective tool to attract different partners in building new business to business relationships and to play a role in their partner selection processes [4] . In addition to e-commerce websites, social media provide a platform for business customers to rate their suppliers and reflect on their own experience with outsourced outputs [5] . Since companies have to trust an anonymous individual and potentially unreliable information sources, it can be seen that companies are not only hesitant to trust suppliers but also reputation systems.
The literature on Supply Chain Management (SCM) went through different approaches. [6] discusses areas of strategic operations and logistics management.
Other scholars such as ( [7] , p. 698) set a detailed taxonomy of SCM across three disciplines: 1) methods and processes of SCM; 2) problem solving to supply chain problems; and 3) performance measurement of supply chain strategies. A common issue between the aforementioned approaches is how to improve trust in supply chain partners. The relationship between the efficient outsourcing and effective SCM has been proven as significant in theoretical studies like [8] [9] and empirical research such as [10] . The outsourcing process differs from one company to another and aims to achieve different goals. Some studies refer to cost reduction and short lead time [8] ; whilst others argue that outsourcing enhances the bargaining power [11] . However, there is no clear guide of how these different goals require different outsourcing processes and decision-making methodology [12] .
In the field of digital supply chain, [4] adopted a quantitative reputation model based on diameters such as: organization definition, Agent, Roles as Organisational Mechanisms, Dynamics (in between agents, roles and action), Organisational Norms, and Personal Norms. [13] argues that 30% of suppliers publish fake ratings. He set a reputation system that mixed the price and the sales track M. Mohamad et al. Int. J. Communications, Network and System Sciences record of the seller with the charges he has already paid into the system. In doing so, it becomes too expensive and time consuming for the liars who may collude to organize an attack discrediting a commercial platform.
In addition to the theoretical side of the problem, there is an empirical side. The United Nations Information Economy Report 2010 reported that 25% of published data about business suppliers are not true and the rest have only 63% confidence rate [14] . Companies like Jaguar and Land Rover lose 6% of their orders due to poor supplier choice and lack of trusted reputation systems that can be used to rank prospective suppliers [15] .
This paper tends to answer the question of "How do companies use e-reputation systems and social media networks to select their global trusted suppliers?" In order to address this question, the Reputation-Based model by [16] has been employed. The rationale for choosing this framework can be summarised as follows; Firstly, supplier selection is divided into two phases: supplier discovery phase and supplier selection phase. Secondly, the focus is on evaluating the partners based on trust. Finally, three types of trust, namely goodwill, competence and predictability, are fully addressed. Therefore, by targeting two cases from different industries and countries and by drawing on the mentioned framework, this study tries to provide a better understanding of the role of reputation systems and social media play in the global trusted supplier selection process. Focusing on this issue this research presents a modified ReputationBased model for selecting trusted suppliers.
Global Supply Chain Management: The Challenge

What Is Supply Chain Management?
In order to survive and sustain growth objectives in the current e-commerce activity environment, organizations have realized that managing their own business is no longer enough [17] [18] ; businesses also need to manage their supply chain and therefore need to be involved in managing the network of both upstream and downstream firms as well [17] .
As sustainable competitive advantages will be achieved through the extent to which an organization designs its supply chain more efficiently and effectively than its rivals, the efficiency and effectiveness of supply chains has gained the attention of many organizations [19] . The supply chain should be efficient in terms of minimizing the resources used to deliver specific outcomes. It should be effective in terms of designing distribution channels which are acceptable to end-users [20] . Criteria such as delivery performance, product quality, backorders and inventory levels are used as measurement tools for efficiency; whereas service quality and the service needs of focal companies (as well as focal companies' customers) are used as measurement tools for effectiveness [21] .
Generally, a supply chain includes multiple companies in order to provide customers with services or products [22] . A supply chain life-cycle is comprised of two main processes: supply chain management and supply chain information [23] . This thesis will consider the supply chain information that focuses on the Int. J. Communications, Network and System Sciences selection of the suppliers for a supply chain. Hence, for the purpose of this research, the term supply chain is defined as follows:
The supply chain includes a set of organizations and activities involved in the flow and transformation of products from the raw materials stage and information flows, through to end user [17] . These tangible and intangible contents flow up and down the supply chain. In this definition the supply chain includes "managing information systems, sourcing and procurement, production scheduling, order processing, inventory management, warehousing, customer service and aftermarket disposition of packaging and materials" ([17] , p. 8-9).
As can be seen in Figure 1 , internal divisions of the company as well as external suppliers which provide inputs either directly or indirectly can be included in a supplier network. This network also may consist of a set of suppliers of companies' supplier which are called second-tier suppliers [17] .
According to the complexity of the supply network, ( [21] , p. 4) defines three types of supply chain: a "direct supply chain"; an "extended supply chain"; and an "ultimate supply chain". The direct supply chain "includes a company, a supplier and a customer"; the extended one includes "suppliers of the immediate suppliers as well as customers of the immediate customer" and the latter one includes "all the organizations involved in all the upstream and downstream flows" ( [21] , p. 4). The objectives in the supply chain are to achieve and fulfil all (or some) of the following: "Meet customer demand; Reduce supply chain cost; Improve product margins; Lower inventories; and Increase manufacturing throughput better return on asset" ([21] , p. 4).
What Is Outsourcing?
Outsourcing is defined as a situation in which part or parts of the organization's activities are shifted to another organization [9] . The idea of recruiting someone else to carry out specific duties has been around for hundreds of years [24] . Figure 1 . The integrated supply chain ( [17] , p. 9). Int. J. Communications, Network and System Sciences However, the term outsourcing dates back to the mid-1980s when producing the final products from the raw material themselves was the responsibility of most companies. Labour intensive production tasks and business activities gained the attention of outsourcing. Activities such as the printing press, recruiting the seasonal migrant farm workers and food preparation was outsourced ( [24] , p. 186).
In the industrial realm, outsourcing began in manufacturing due to the recession. The idea of outsourcing complex production tasks in order to save costs was launched by manufacturers [25] . In order to survive in intense competition, cost saving and downsizing strategies were adopted by manufacturing companies [26] . Most large manufacturing companies could establish their outsourcing relationship with other providers [25] . For example, in the automobile industry, the variety of producers of metal, glasses, electrical products and so on were engaged in outsourcing relationships. Ford Company began to outsource two-thirds of their production processes by the end of 1930s.
Due to cost savings and productivity benefits achieved through global outsourcing, many companies were persuaded to turn over all, or at least some, of their production processes to other providers. Some of the main reasons behind the original trend and the revival of outsourcing are "competition and recession" and "the growth of communication technology" ( [27] , p. 21).
According to [28] due to the recession, the competition between companies became stronger in 1990s. Cost cuts and downsizing were chosen as mandatory strategies by many companies in order to survive in an environment of intense competition and severe recession [26] . Many companies adopted outsourcing in order to save costs and survive in the competition and recession and it has been found to be the main reason for the outsourcing [28] .
The emergence of the Internet both improves the ease of information transfer and reduces the transmission cost [27] . Also, [30] claimed that technological change played a pivotal role in reviving levels of outsourcing; first, the risks of outsourcing reduced as the technological change meant the management, operation and delivery of information services were independent of each other and as a result more opportunities for outsourcing were created. Second, the new possibilities for managing the complexity of issues relating to distance, cost and change management was provided by the combination of technological change and globalization of business. This has created an opportunity for distant vendors offer their products and services.
As a result, outsourcing supply chain activities as a contract manufacturing became the norm in industry. Although, the supply chain outsourcing was focused on the sourcing and procurement of indirect goods and services; gradually organizations have realized the potential of outsourcing for other functions of supply chains such as order management and fulfillment, logistics, master data management and so on [39] .
Global Supply Chain & Outsourcing
Supply chains have been reshaped by the force of globalization and technology The benefits of global outsourcing such as delivering products to market more quickly and reducing costs, could convince more and more companies to outsource their supply chain functions. According to a report published by Everest group, a leading research firm, there was a 15% growth in the procurement outsourcing market in 2012 [40] . The report also indicated that there was a 17% increase in the total value of contracts including new and renewal from 2010 to reach $11 billion in 2011 [31] .
Generally, global outsourcing can be divided into two main categories:
near-shore and offshore outsourcing [24] . Some literature uses the terms "offshoring" and "outsourcing" interchangeably [32] . The term "offshore outsourcing", however, consists of two terms: "offshore" which is concerned with location (inside the border or outside the border) and "outsourcing" which is concerned with governance (in-house or outsourced) [32] .
Offshore outsourcing refers to outsourcing activities in which business processes are performed in lower-wage countries [33] . As offshore outsourcing manufacturing can reduce production costs, it has drawn the attention of many companies [34] . For these companies, offshore outsourcing refers to "the practice of procuring goods or services from outside foreign suppliers, rather than producing them in-house" ( [34] , p. 539).
Near-shore refers to outsourcing activities "to the low-wage foreign country where is close in distance/or time zone" ( [35] , p. 16). In comparison with offshore outsourcing, near-shore outsourcing benefits from less "travel cost", "similar time zone", and "close cultural compatibility and communication" [35] . For example, corporations that operate in USA, near-shore their activities in Canada and Mexico [24] . [33] argued that by adopting the information communication technology and process management infrastructure in the global scope, companies have a chance to select and use the required segments of the supply chain on a variable cost basis. The global outsourcing typically includes activities such as a supply chain redesign, sustainable package review and transportation and inventory optimization which can finally lead to cost reduction [33] . In addition, reduced cost, increased revenues and improved reliability have been cited as benefits of global supply chains by [36] .
Benefits of Global Outsourcing
Accessing new global markets and new channels can be considered as further benefits [33] . Any flaw in providing facilities can be handled by shifting production or redirecting fulfillment to alternative producers to prevent disruption of productivity [33] [37] (Figure 2 ) has shown that increasing the profitability of Int. J. Communications, Network and System Sciences supply chain and reducing total supply chain cost as well as meeting increasing customer requirements are the top priorities of supply chain executives.
Risks of Global Supply Chain
Although offshore outsourcing provides significant cost reduction opportunities, global supply chains are more difficult to manage than domestic ones [34] . Because of increased lead time, issues such as transportation costs and inventory cost tradeoffs should be carefully considered and managed given the geographical distances of global supply chains [36] . In addition, concerns of operating globally include different cultures, languages and practices which can have an impact on the business processes such as demand forecasting and material planning ( [36] , p. 533).
As [41] argues, the advantages of outsourcing opportunities can be influenced by the global economic uncertainties and the growing complexity of many corporate supply chains. Thus the risks, including foreign exchange rate risk, economic and political instability, as well as changes in regulatory environment, influence the advantages of offshore outsourcing [36] . Due to the economic recession, currency exchange rate risk is considered as one of the top concerns for global supply chain [34] . It could obtain the second main highest offshore outsourcing risks amongst global of supply chain executives in 2010 as well [34] . For example, many companies involved in global supply chains were faced with the significant currency change rate risk due to the high volatility of the euro and possible appreciation of the Chinese yuan in 2010 [34] . In addition to the above issues, the special issues in developing countries such as inadequate worker skills, telecommunication infrastructure, supplier quality and availability should be considered in leveraging offshore outsourcing [36] . As ( [38] , p. 16) asserts: highly coordinated flow of goods, services and information and cash in the global scope are required for global supply chains.
Supplier Selection
As [42] asserts, without satisfactory vendors it is impossible to achieve the goals of supply chain to produce high quality products at low cost. Thus, vendor selection decisions are an important part of productions and logistics and have drawn the attention of many companies [42] . Although this activity has undergone significant changes during the past decades, the identification and analysis of criteria for the selecting and measuring the performance of vendors has received a great deal of attention from many academicians and practitioners [43] .
The work of [44] was the pioneer study of selecting the providers. In this study, he validated 23 criteria for evaluating the provider's performance based on the responses of 300 commercial organizations; as well as primary manufacturing firms. As can be seen in Table 1 , Dickson found that quality was considered as an extremely important factor for them. Based on a review of 76 articles between 1966 and 1990 on Dickson's 23 supplier evaluation criteria, [42] concluded that quality, delivery performance and cost were considered as the most important factors. After reviewing the variety of studies regarding supplier selection, [45] divided all the previous works on vendor selection into three categories including conceptual approaches, empirical research, and analytical models. They found that much of the research on the conceptual approach and of the empirical research focused on three important factors for vendor selection: quality, delivery performance and cost. An overview of the important factors for selecting suppliers identified from different studies is provided in Table 2 .
Supply Information Systems
Internet-Based Supply Systems
The Internet has a potential to be considered as a supply chain management tool to "save sourcing time, efficiently locate new suppliers, reduce costs, greatly improve communication with suppliers, help track supplier performance, and free them for higher level, more value-added work" ( [56] , p. 100).
In addition, the widespread use of e-procurement can empower manufacturing companies to "minimize inventory carrying cost", and can assist by "speeding up cycle times" and "enabling [companies] to produce the products and services to fulfil end users' needs" [56] . Since Internet-based technology has removed physical distances and facilitates the transition to a global economy, more competitive environments for companies have been provided [56] . As the Internet provides a platform for purchasing activities, it can be seen that most companies accept that their suppliers intend to utilize the web for the full range of possibilities of trade processes.
The Internet as push technology provides the opportunity for suppliers to be part of their customers by advertising and providing their services and products directly to them every day [60] . Therefore, the suppliers who fail to invest in e-commerce technology are vulnerable to be replaced by their competitors who have recognized the importance of e-commerce applications [61] .
As an Internet service operates throughout the world, it can offer significant opportunities to interact with new unknown suppliers. Although this interaction has substantial profits for the company, it involves risk [62] . In addition to the above mentioned selection provider's factors, trust plays a pivotal role among supply chain participants [16] .
Lack of trust can be considered as one of the significant barriers to establishing collaborative partnerships [16] . Trust is affected significantly by partner reputation [63] . The role of reputation in business transaction will be highlighted especially when partners have no previous experience of working with each other [63] . [64] believe that personal experience is more important than the second hand referral of a partner's reputation in building trust. They also mentioned that in the absence of personal experience, trust will be built on the basis of the experiences of others. Before addressing those issues, social media and online community will be discussed. Price, qualitative capabilities, delivery on-time, organization and management, geographical situation, financial status, capacity and production capacity, future potential purchases from company, status in relations industry, individual antecedents, organizational behaviour, eagerness to cooperate, policy of warranty and legal claim, performance antecedents
Social Media & Online Community
Social media includes the group of online tools, application and sites which by providing dynamic and sharable content, could shift the way people use the web in a more social space [65] . This classification in the business environment can be broken down based on the tendency of business culture to use social media and the complexity of formal organizational structure [68] . As demonstrated in Figure 3 , this classification is plotted on a formality/interaction matrix. For example, an organization with formal organizational structures and an individual effort culture prefer to invest in networking technologies to support connections [68] .
Online Community
An online or virtual community is a group of people who discuss with each other and exchange their ideas through computer bulletin boards and networks [69] . In addition the core attributes of online communities are identified by ([70] , p. 29) as follows:
"Members have some shared goal, interest, need, or activity that provides the primary reason for belonging to the community. Members engage in repeated Int. J. Communications, Network and System Sciences active participation and there are often intense interactions, strong emotional ties and shared activities occurring between the participants. Members have access to shared resources and there are policies for determining access to those resources.
Reciprocity of information, support and services between members. Shared context (social conventions, language, protocols)" ([70] , p. 29].
[71] asserted that although there are various plausible factors to classify online communities (based on Internet service, the tasks and subjects they relate to, or the role they play in the lives of their members), it is possible to classify it based on social, professional and commercial orientation as shown in Figure 4 .
In this classification, a social-oriented virtual community is the original community type from which all other communities have evolved and is subdivided into "relationship building" and "entertainment" types [71] . Professionally-oriented virtual communities are geared toward professionals and discusses from their point of view. Professionals involve communicating and sharing information with other relevant people outside their own group and organization [71] . This virtual community can be subdivided into "expert networks" to develop and document existing knowledge and "learning networks" to acquire knowledge in areas of interest or new subjects. Commercially-oriented virtual communities intend to generate a profit or any financial return. The profit-oriented factors (e.g. whether the community has improved sales directly or indirectly) can be used to measure the success or failure of this type of virtual community [71] .
Trust in Online Community
Despite the fact that trust is crucial for establishing collaborative partnerships, there is no consensus on the definition of trust between scholars [16] . Trust has been studied in different disciplines: economics, sociology, psychology and politics [72] . It is considered as a measurement of taking a risky choice to maximize gain in economics; whereas in social science, the previous experiences and interaction among individuals is used as a platform to build trust [72] . Random and non-deterministic factors influenced trust and, while it is built very slowly, it can be easily devastated [72] . However, trust is not a simple phenomenon. It "encompasses constructs as diverse as ethic, emotions, morals, values, and natural attitudes" ( [73] , p. 242). [72] point out that according to the complexity of the definition there are two common definitions of trust: "reliability trust" and "decision trust". The former relates to the reliability of somebody or something and has been described by [74] : "Trust is the subjective probability by which an individual, A, expects that another individual, B, performs a given action on which its welfare depends" ( [72] , p. 619). The latter relates to adopting risk in building trust and has been described by [75] ; "Trust is the extent to which one party is willing to depend on something or somebody in a given situation with a feeling of relative security, even though negative consequences are possible" ( [72] , p.
620).
In addition, three types of inter-organizational trust in B2B e-commerce have been offered by ( [76] , p. 545). These are competence, predictability and goodwill trust. Competence trust depends on a partner's skill, technical knowledge and ability to operate the B2B application correctly. The skills of suppliers to produce and deliver high quality products and services on time can achieve a high level of competence trust. Predictability trust depends on the partner's ability to provide the opportunity for other partners to make forecasts and judgements due to past experience. Thus, the chain of positive partner's behaviour can develop a foundation of familiarity which consequently leads to trust. Goodwill trust depends on a partner's "care, concern, honesty and benevolence of other trading part-ners" [76:550] . Increased level of cooperation, open communication, information sharing and commitment reinforce the goodwill trust. This trust helps the partners to grasp the benefits such as long term investments and building the reputation of trading partners. Termination of trading partner contracts and bad reputation among partners might occur in the absence of goodwill trust as well [76] .
Different parties have access to each other through the Internet without any prior experience or interaction. The relationship between parties in collaborative supply chain as a virtual business relationship might be started by project-based way [16] .
The willingness to rely on a third party after the first interaction is defined as "initial trust" by [77] . As trust is considered as long-term relationships, it builds incrementally over time [16] . Although this initial trust might be changed by more interactions and over time, the possibility of future interaction may be determined by them [77] . [77] also point out that initial trust between parties is positively influenced by the perceived reputation. They also asserted that it is possible for new customers to form their opinions regarding the companies' reputation even where they had no previous experience with them. Thus, initial trust is affected by those perceptions [77] .
[63] argued that successful supply chain performance has a direct relationship with a high level of trust and strong commitment amongst partners. They asserted that level of trust is significantly influenced by the partner reputation in the supply chain. They also stated that a partner's reputation is essential to trust building, especially where there is a lack of previous experience between partners. On such an occasion the partner reputation is their sole motivation to do business with each other.
Reputation in Online Community
Reputation is defined by the Concise Oxford dictionary as "what is generally said or believed about the character or standing of a person or thing" ( [63] , p. 620).
Reputation can be considered as an assessment of individuals or things based on the history of interaction either directly through personal experience or indirectly through recommendation or third party verification [78] . Although the concept of reputation is closely related to trust, there are clear and important differences [72] . Trust decisions can be a transitive process [78] . For example,
Alice trusts Bob and Bob trusts Cathy then Alice can trust Cathy as well. The main differences between reputation and trust are that reputation is an objective concept that demonstrates a collective evaluation of individuals or companies whereas trust is a subjective concept that reflects an individual's idea [79] . This difference can be simply illustrated in the plausible sentences: "I trust you because of your good reputation" and "I trust you despite your bad reputation ( [72] , p. 620). The former sentence explains that based on knowing the trustee's reputation the relying party trusts him. The latter sentence explains that knowing some private knowledge regarding the trustee through either direct expe-rience or friendly relationship can impact on his reputation [72] . Therefore, trust is a subjective phenomenon and a judgement that is based on various factors and evidence; while reputation is a collective evaluation of trustworthiness based either on direct experience or the ratings or referral from other members in a community. [72] explained that in trust decision-making, although direct experience usually carries more weight than second-hand and referrals, in the absence of direct experience, decision-making hinges on ratings or referrals from others.
E-Reputation Systems
So far, the notion of trust and reputation has been discussed. Accordingly, a reputation system is based on "allowing parties to rate each other, and to use the aggregation information as rating of a specific party and derive the score in the form of reputation or trust, which can assist other parties in deciding whether to do business with that party in future" ( [80] , p. 129). In fact, by collecting, distributing and aggregating feedback information about an individual's past behaviour, a reputation system helps individuals make decisions about whom to trust [62] . In this system two fundamental aspects should be considered ( [64] , p. 2).
1) A propagation mechanism that enables entities to obtain reputation values when required. Two centralized and decentralized mechanisms are available for user reputation propagation. As one can guess from its name, in the centralized approach, the central server is used for storing reputation and whenever there is a need, a query of users regarding the reputation value is sent to a central server. The decentralized approach does not deploy any central server and reputation value of other people is kept and managed by everybody; whenever there is a need, a query of users regarding the reputation value is sent to others.
2) A reputation engine that calculates the value of user reputations based on the various inputs, including feedback from other parties. There is a variety of reputation system: from simple ones which simply added numerical value together, such as e-Bay's reputation system, to advanced mechanisms in which more sophisticated algorithms been deployed, such as Page Rank.
One practical example of a simple and centralized reputation system is employed by e-Bay [81] . In this system the buyer and seller have the chance to rate each other by leaving feedback for each transaction. The reputation system is designed so that buyers can leave sellers negative, neutral or positive feedback and a short comment. Sellers can leave buyers just positive feedback and a short comment. The reputation system is considered +1 point for each positive feedback, zero point for each neutral feedback, and −1 point for each negative feedback. Over time, buyers and sellers develop a feedback profile and, according to the above mentioned score rules, can develop the feedback score as one of the important parts of a feedback profile [81] .
Two reasons have been identified for the importance of reputation systems in fostering trust among strangers by [62] . Firstly, past history about the interaction of different parties are used to inform them of their abilities and tendencies. Int. J. Communications, Network and System Sciences Secondly, a motivator for good behaviour can be created by the expectations of reciprocal action and relation in future interaction.
Based on the existence and use of trust and reputation in traditional and online environments, there are two main differences [72] . Firstly, in the traditional environment trust and reputation are based on observation and the physical world. To compensate for the lack of observation and the physical world in an online environment, electronic substitutes are needed. Secondly, as exchanging and collecting information regarding trust and reputation is relatively difficult, it is constrained to local communities in a traditional environment. However, by leveraging Internet-based IT features such as web pages and social media; it is possible to design sophisticated systems for sharing information and communicating on a global scale in an online environment. Changes to the way reputations are built, shared, and modified change the way individuals interact online and the way markets operate [82] .
The greater the interest online: the greater the importance of online reputation systems. As shown in Table 3 , reputation systems are used for things such as programmers, lawyers, high school teachers, charities and resort hotel operators. Reputation systems can be used to enhance customer support, establish trust and consequently increase the number and quality of transactions [82] . A study by [62] on eBay reputation has shown that high ranked reputation sellers could achieve 8 percent more transactions than sellers with no reputation. The aim behind eBay's reputation system is defined as follows:
"Leaving honest comments gives members a good idea of what to expect when dealing with other members. Leaving Feedback is also a way to express your appreciation for a job well done. Finally, if you are a buyer, you can help spread the word about a seller you like, and if you are a seller, you can help recognize and reward loyal customers, which encourages them to buy from you again" [81] .
Types of Reputation System
Despite the fact that reputation systems can increase the value of trust and cooperation in transactions, the inevitable errors in reputation systems will have unfortunate consequences for businesses [82] . For example, the good sellers will pay a heavy price if they are cin the e-bay reputation system. Sometimes these errors result from the intentional endeavour of competitors to ruin each other's reputations [82] . However, other errors result from the fact that different people behave differently in different situations. This kind of error is less concrete because "a reputation is only what some people might think not a hard truth" ( [82] , p. 7). Further, as people in the current reputation system rely on anonymous people and unknown information resources, they may be hesitant as to the reliability of reputation system as well. Therefore, leveraging the social interaction is considered as one way of increasing the reliability of reputation system [83] . [83] mentioned that in reality, business partners and friends have greater Ratings for tens of thousands restaurants around the world Zagat-rated mean "+1" by default *** influence than strangers on making the decision to buy products. Thus, greater accuracy and trustworthiness of submitted information on reputation system can be achieved by the integration of social networks with a reputation system. Nevertheless, in order to reduce the rate of errors in reputation systems, different operative mechanisms have been introduced and employed. Several different reputation systems based on differences in ways of computing reputation have been listed in below Table 4 .
Conceptual Model for E-Reputation Systems
There are highly cited models that map supplier selection process, including [85] and [86] and [16] . While [85] focus on the green environment and selecting partners in the recycling industry, they ignore explaining the routine process followed in standard production lines. [86] overcomes this problem by offering a decision making approach that purchasing and logistics teams follow in a day-to-day fashion. However, both fail to give a comprehensive view of how online and social media supplier selection follow different routines and processes. Accordingly, our "Reputation-Based model for selecting trusted partners", was developed based on [16] . This model consists of two main phases: discovery and selection. In the discovery phase the potential suppliers that were willing and proved to be capable of collaborating are identified and added to a candidate list. In the selection phase the most reputable suppliers are selected based on referral and reputation systems. In this model referral network is also utilized to verify candidates from others who had previously collaborated with suppliers. As shown in Figure 5 , all information is then aggregated to develop a trust score based on competence, good will and predictability trust. In this model, referral systems rely on available resources in the distributed environment called a referral network. The idea behind this is that the verifying request is sent to trusted partners and if they had an experience with suppliers, a Int. J. Communications, Network and System Sciences It is designed with the purpose of predicting statistically an agent's behaviour in its next transaction. By evaluating the reputation values concerning previous transactions, the reputation system derives the probability that an agent will behave good or bad in the next transaction.
Adaptive Systems
It is a reputation system based on the following principles: -The reputation value of a user is never lower than the reputation of a new user. -Users with very high reputation values experience smaller rating changes than users with a low reputation. -When two users interact more than once, only the most recent rating among them is considered.
ReGreT System
It is a reputation system in which agents themselves evaluate reputation in a decentralized way. In ReGreT, each agent has the capability to evaluate the reputation of other agents.
Perseus System
It is a personalized reputation system that aims to overcome the problems existing in most centralized systems for online marketplaces. response is given. Otherwise, the trusted partners ask for verification from other acquaintances. Finally, the answer is given if partners are confident in the ability of the suppliers. In fact, a referral is given if "the referring party has sufficient confidence in the relevance of the party being referred" ( [76] , p. 130). As can be seen in Figure 5 , the selection phase consists of three steps: testimony definition, testimony propagation, and testimony aggregation. The testimony definition step utilizes the three types of inter-organizational trust proposed by [76] (goodwill, competence and predictability) to define information elements. In the testimony propagation step, partner verification is sought through other neighbours or through referral networks. Finally in the testimony aggregation step, the required information regarding the survey of company is gathered and based on that information; the trust scores for competence, goodwill and predictability are calculated. The supplier with the highest score will be selected.
Research Methodology
The researchers followed a judgmental sample method to choose SCM and purchasing professionals in two cases [87] . In this method the most suitable cases to answer research questions were selected by the researcher [88] . Since the research aims to understand the role of e-reputation systems and social media in selecting suppliers, two companies which already have global supply chains were chosen.
The first case is Rare Pink, a company which works in the diamond industry in the UK. This case was selected as the highest user of e-reputation system to perform their global supply chain in South Africa, India, UAE, and UK. Participants have been approaches based on their level of involvement in the supplier selection and evaluation process (e.g. Supply chain managers, senior procurement specialists, purchasing coordinators, and purchasing assistants). All eight professionals involved in the process have been interviewed.
The second case is IDACO, a company which works in the automotive field in Egypt. This case was chosen based on their heavy use of e-reputation systems as reported by the ministry of investment in Egypt. However, a snowball sampling technique has been followed due to lack of clear list of staff involved in the supplier selection and evaluation process. Twelve interviews have been interviewed, including Supply chain managers, senior procurement specialists, purchasing coordinators, and purchasing assistants. The interview guides (questions) were drawn from our conceptual model discussed above. The length of the interviews varied between 20 minutes to 45 minutes. In the Rare Pink case all interviews were conducted in English. In the IDACO case all interviews were conducted in Arabic to avoid any misunderstanding.
Secondary data was also collected through relevant up-to date articles from journals in this field and corporate archives reported during the last five years when they started to use e-reputation systems. According to ([89] , p. 315) secondary data "has already been collected and recorded by someone else". This study relied largely on academic a wide set of information systems and supply chain journals to support the analysis of the empirical data.
Data analysis followed three phases of summarising, grouping and structuring of meaning process [88] . To structure and analyse data, the interviews transcripts are thematically written and maintained in English language. The template analysis has been employed to codify data and to trace quotes mentioned by interviewees. Initial codes were invited/deduced from the conceptual framework, but further tree codes were added to explain issues of selection, evaluation, trust, reputation, and system use. The final template allowed the researchers to compare and contrast the strategies followed for supplier discovery and selection phases in both companies. The process of grouping findings was accompanied by reading and rereading the summaries and transcripts. Finally, the structured data were analysed through comparing the two cases with my framework.
Research Findings
This section addresses the empirical data from selected companies. To begin with, the background of the case will be presented and it will be followed by describing the process of suppliers searching and selecting for each case. The findings of this section were used as a basis for the analysis of research questions in the next section.
Case 1: Rare Pink
Rare pink is an online retailer of diamond jewellery, engagement rings and diamonds in the UK. It was established in 2009. The office of the company is located in Manchester and it has 10 employees who are responsible for finding suppliers to buy the product and getting orders in or for fulfilling orders which come in from customers. Diamond Africa is a sister company for Rare Pink and 60% of its stock belongs to Diamond Africa. In fact, they could run a portal website whereby each order placed on the Rare Pink website in the UK will be visible and traceable with Diamond Africa employees in Africa. Rare Pink is predominantly working with five suppliers from South Africa, Israel and India. The company buys loose diamonds from these suppliers and, depending on customer orders, assembles them into engagement rings and other types of jewellery. The company provides a brochure in which each product has been shown by the unique product number. Customers have an option to order the products with a specification mentioned in the brochure which is called standard order or change the specification of products in terms of size, colour or shape of products and so place an order based on their needs, which is called an unusual order. As an online company, all the processes of receiving an order and packing the products should be conducted within 72 hours.
Searching for a Supplier
The company has a good relationship with five suppliers-three suppliers from South Africa and two suppliers from Israel and India. The reason behind select-Int. J. Communications, Network and System Sciences ing those suppliers is that they are a producer and have their own mines.
"By selecting those suppliers in practice we have eliminated intermediaries. So we can obtain the loose diamonds from producers directly." (Senior procurement specialist)
In collaboration with those suppliers, the company gets more flexibility to offer diamonds in different shapes, colours and sizes. The company also could provide customers with a brochure including the various products at reasonable prices.
"…We try to offer various products in our brochure. Customers can easily change the products in a brochure in terms of diamond shape, colour or size. Our products are provided at least 40% off the retail price." (Purchasing coordinator)
As the price for standard orders are identified, the customers were asked to pay online with their order. After receiving the payment, the company will provide customers with a receipt and order number as well as a diamond certificate.
The standard orders will be dispatched within 24 hours and the customers can trace the process of their order whenever they want with their order number.
"…As the standing order has already been determined, after payment process, we will send an order to specific supplier and within 24 hours the products will be dispatched to customer delivery address." (Senior procurement specialist)
In terms of unusual orders, the company will search through two trusted reputation websites to consider potential suppliers and create the candidates list.
"…We rely on two websites namely domain tools and IDEX online to find potential suppliers for unusual orders. By becoming a member of those websites, we could use them. So we pay a monthly subscription fee of 100 pounds for each of them". (Senior procurement specialist) "…Our five main suppliers also have a high ranking in those websites." (Purchasing coordinator)
After finding the potential suppliers including main five suppliers, the company will contact them (in English) either by email or phone. After getting their confirmation, the request for a quotation will be sent to them. The price and condition of delivery will be received through an official e-mail. It should be noticed that as an unusual order the price is not given, the company will be in touch with customers and within a maximum of 72 hours customers will be informed of prices and other conditions.
Selecting a Supplier
As mentioned above, for standard orders the suppliers already have been selected. For unusual orders, the company will select an appropriate supplier among the candidates list. However, the five main suppliers have precedence over all other suppliers.
"…We prefer to choose our main five suppliers if they could provide an unusual order with reasonable price." (Senior procurement specialist) Int. J. Communications, Network and System Sciences Criteria such as the price, quality, and delivery time, type of delivery, return conditions and previous history are crucial to choose an appropriate supplier.
"…As we are the small retailer company we cannot afford the shipping process." (Senior procurement specialist) "…We only consider those suppliers that accept the FOB model." (Purchasing coordinator)
It is important that the suppliers were ranked on both two websites. The company also prefers to work with producers rather than intermediaries to get more flexibility. As it is an online company, the speed of packing and dispatching processes is also a very important factor for selecting suppliers. Finally, there is a customer feedback on a website that should be fulfilled by customers regarding their products and the service they have received. This feedback will be used as a history of a supplier's performance. The company considers these histories when reselecting suppliers.
"…We never reselect the suppliers with poor customer satisfaction feedbacks for unusual orders even if it was one of our main five suppliers." (Senior procurement specialist)
Finally according to those criteria the suppliers were ranked and the most suitable supplier for the specific order will be chosen.
Case 2: IDACO
IDACO is the pioneer holding factory in the wiring harness in Egypt. This company has run the wiring harness business since 1986 with two factories in the industrial zone in the 6th October City. It has more than 1500 employees. Also, more than 60% of the local market share belongs to this company. Its local customers include TEMSA Egypt, Nissan Motors Egypt, Toyota Motor Engineering Egypt, LADA, Hyundai, GM, CHRYSLER, Mitsubishi, JAC, Great Wall, Mahindra and ZAHAV Egypt. This company also exported its product since 2005 to the UK, Fiat Italy and Volkswagen Germany. In order to support its product, this company has global suppliers. Establishing an Enterprise Resource Planning (ERP) system helps this company to manage its procurement process as well.
The foreign procurement division of this company is in cooperation with the operations, accounting, ERP and material resources planning divisions. In fact, the operation manager orders material by asking request for specification and sending to the ERP & MRP manager. Then, the ERP & MRP manager asked request for a quotation from the foreign procurement division. The foreign procurement specialist contacts overseas suppliers and the purchasing process is started.
Searching for a Supplier
The procurement strategy of IDACO is based on 11 global supplier partners, which typically have a captive relationship with sort of alliance, for providing core components. Any request quotation that is related to these partners is directly sent to them. Int. J. Communications, Network and System Sciences "…We are exclusive agent for 11 global suppliers in Egypt. We have strong economic and political relationships with these suppliers… These suppliers provide the core components of company." (Purchasing manager) "…Any material request related to these partners directly will purchase from them." "…Each material have a unique universal code, accordingly we will rely on four major websites to find potential suppliers: free particular social media website such as Alibaba, global governmental website, our trade and investment ministry website and finally the supplier website. "(Purchasing manager) "…I always check the website of potential suppliers and I search for their certification and their internal ratings in their industry." (Purchasing specialist) In addition, the suppliers which are introduced by friends and other company should provide the registration certificate and ranking assigned by their own trade organization.
"…To consider any potential supplier, the credibility of the supplier is very important for us." (Purchasing manager)
The candidate suppliers are mostly considered from China, Germany, UK and Singapore.
"…For a huge amount of low price materials such as wire we mostly rely on Chinese companies , however, for materials which need high quality such as an engine, we mostly rely on British, German or Singaporean companies". (Purchasing specialist)
All credible suppliers throughout the world, except Israeli companies, have a potential to be considered as candidate suppliers. After providing the list of potential suppliers, the purchasing specialist contacts the suppliers via e-mail or phone and asks for price and delivery preferences. It should be noted that in this company, the purchasing specialists have passed the engineering training and depending on the case, they have an ability to speak and write in Mandarin, Italian, English and Spanish.
"…We asked them to provide us with information regarding price and type of delivery free on board (FOB) or cost insurance freight (CIF)…In terms of CIF the shipping cost and insurance issue must be considered as well". (Purchasing   manager) "…Due to the time zone differences between suppliers and our company, we have been provided with an official mobile phone for calling suppliers at any time. All conversation must be recorded and reported to our manager as well." (Purchasing specialist) Int. J. Communications, Network and System Sciences After getting confirmation of information regarding price list and type of delivery through an official e-mail, the potential suppliers are considered in the candidates list.
Selecting a Supplier
For each requested quotation, the purchasing division relies on the candidates list. If the requested materials have already been purchased and there is the consent of relevant supplier performance, the price request will be sent to the supplier. Criteria such as the previous history, previous price, on time delivery and delivery rules are crucial to existing suppliers in the re-selection process.
"…After receiving the code of materials from ERP manager and we will check them in system to find the material purchase history. If we have been ordered these materials before and we were happy with the performance of existing suppliers we will send the request for price for purchasing the materials again." (Purchasing specialist) If the company is not satisfied with the previous performance of suppliers they will not send them any more requests for pricing.
"…Issues such as quality, on time delivery, and stick to delivery rules were important to reselect suppliers. For example, receipts of goods need to be matched with the invoices for customs clearance. Otherwise, we will not have any access to our ordered materials and will lead to delays in delivery." (Purchasing manager)
The company checks the supplier's price. If a supplier provides them with a reasonable price, the company finalise the order, otherwise the company will search for selecting another supplier from the candidates list.
"…Every month we update our price list automatically, so if the price offered by the supplier was unreasonable we will search for another supplier." (Purchasing manager)
In case of selecting new suppliers, type of delivery is also considered as an important factor. "…Although we accept both delivery types for considering candidate suppliers, we prefer suppliers which can provide us with FOB delivery." (Purchasing manager) Also, the ability to support company on a Saturday and Sunday is considered as an important issue.
"…As you know we are closed on Friday while most of our suppliers are closed on Saturday and Sunday. In fact, we will lose three days. So it is important for us that our suppliers are able support us on Saturday and Sunday." (Purchasing specialist)
The company also was suspicious about the performance of suppliers: especially from China.
"…We should evaluate our suppliers continuously. Sometimes they sent us fake product numbers. It happens mostly with products which consist of two parts. They considered the product number just for the first part. And then we should order separately the second part as a new product number." (Purchasing specialist)
Finally according to those criteria the suppliers were ranked and the most suitable supplier for the specific request for quotation will be chosen.
Research Discussion
Based on Chen & Lin's model for reputation systems [16] 
Supplier Discovery Phase
Both selected companies had established suppliers. Rare Pink had a good relationship with five important suppliers in the field of diamonds and through the collaboration with them it could develop a brochure. IDACO on the other hand had 11 alliances with partner suppliers. Consistent with [72] argument that in the absence of direct experience with new suppliers, the findings have shown that both companies relied on reputation systems to create their candidates list.
However, to achieve this list they have employed reputation systems in different ways.
For searching suppliers, Rare Pink relied on two web reputation systems in which the diamond suppliers have been ranked. As the company sought to find suppliers that could provide them with diamond certificates, they focused on diamond producers who have their own mines. The diamond producers have been listed in those web reputation systems. Accessing the information regarding the supplier's website, email address and phone numbers as well as clarity of purchasing terms and conditions in those websites could lead to the good will trust building. The company could obtain the necessary and trustworthy information about its orders through the reputation systems. In fact, when a supplier Int. J. Communications, Network and System Sciences is listed in those reputation systems it means that the others were satisfied with that supplier's behaviour and performance.
Thus, it could give an assurance regarding the honesty of the suppliers and consequently goodwill trust was increased. In addition to reputation systems Rare Pink also communicated with suppliers through email and contact numbers to resolve any doubt about the aspects of its orders. In those websites the suppliers had also been ranked based on their performance and their ability to provide high quality licensed products. The main criterion for Rare Pink was a type of delivery. As this company was an online company with few employees, it did not have enough capability to handle shipping product processes. Thus, it could cooperate with suppliers which could offer the FOB model of delivery and could send the products directly to the customer.
The information regarding the type of delivery was provided clearly on those reputation websites. Thus, they could provide the company with the initial competence trust. Furthermore, considering suppliers which are ranked in both websites also provided the company with sufficient competence and predictability trust. This finding is in consonance with the argument of [77] that the initial trust between parties is positively influenced by the perceived reputation. It can be concluded that in this case, after obtaining the adequate goodwill, competence and predictability trust, suppliers were added to the candidate list.
For searching suppliers in IDACO case, it can be seen that in the absence of direct experience, the company relied on three different websites including reputation websites, international governmental websites and governmental Ministry of Trade and Investment. As the request for quotation of the company included a large number of materials, the credibility and reputation of candidates were very important. This information has been obtained through the use of those websites.
For IDACO, credibility of suppliers was very important. When the suppliers were listed in the governmental Ministry of Trade website and international governmental website, it means they had a sufficient capability and the ability to address their customers order. The rank and presence of suppliers on all those websites could build both good will and competence trust. In this case, it can be observed that a greater degree of accuracy and trustworthiness of information about suppliers can be achieved through the integration of social networks with the reputation system [83] .
The social media such as Linkedln could provide the company with other customer feedback. So, the more customers who knew the suppliers: the higher the level of trust. In addition, in this case the more positive feedback could increase the level of trust as well. Consequently, the sufficient goodwill and competence trust has been obtained by integrating the information regarding those three websites with social media. The suppliers which were cited and ranked in more websites could provide a greater level of competence, goodwill and predictability trust. In this case, as with the Rare Pink Company, adequate goodwill, competence and predictability trust play a pivotal role to consider the suppliers in the candidates list.
In comparison with the framework posed, the empirical findings have shown that in the supplier discovery phase both companies-in the absence of direct experience-rely on web reputation systems to select their candidate suppliers. In addition, as the number of suppliers and type of materials of IDACO were different from Rare Pink, the company considered social media as complementary tools for verifying the suppliers. Goodwill trust and competence trust have been seen as a crucial issue to select candidate suppliers in this phase. Furthermore, consistent with [76] the findings have shown that in the absence of direct experience, both companies relied on reputation systems as the main tools to build a goodwill, competence and predictability trust. The clarity and accuracy of purchasing conditions mentioned in the web reputation systems could reinforce those types of trust. In addition it could be concluded that under specific circumstances where web reputation systems seem to be inadequate to provide companies with satisfactory trust, social media might be used as a complementary tool to provide more detailed information regarding the suppliers. This issue also is in agreement with Ehsaei [83] . Based on the criteria such as, quality, and type of delivery the suppliers obtain the level of goodwill and competence trust. For the first time, the supplier with the highest level of trust would be selected as a trusted supplier for a specific order. The findings have indicated that past history has a significant role in the supplier's re-selection process. In fact, dishonesty, low quality of products and non-compliance with contract, delay on delivery time and reneging on the contract can lead to the bad reputation of suppliers. Recalling from [72] trust is built very slowly but it can be easily devastated. It can be concluded that receiving bad feedback regarding the supplier's performance leads to the destruction of goodwill and competence trust. So, it can be argued that the first mistake of the suppliers in the competitive environment can be their last mistake. This issue is in consonance with the argument that level of trust is significantly influenced by the partner reputation in the supply chain [63] .
Supplier Selection Phase
In agreement with [72] about the preferences of direct experience to second-hand and referrals in any trust building, the findings have shown that both companies also rely on their own reputation system to judge their suppliers and bad reputation of their current suppliers in other reputation websites is not considered any more. Int. J. Communications, Network and System Sciences
The reputation system of IDACO is totally different from the Rare Pink one.
As the company employs an ERP system, the reputation system was based on the company's ERP system. All the activities of suppliers ranging from price to type of delivery were registered in the system. Thus, past history of suppliers plays a pivotal role in suppliers' reselection decisions. In this company any dissatisfaction with the performance of suppliers means the current supplier will have little chance of re-selection. For example, when the current provider increased the price sharply without any reason, it destroys its goodwill trust. As a result, the supplier has reduced the chances of reselection and the findings have shown that in this circumstance the company will search to find a new supplier from the candidates list. In addition, recalling from the argument that the chain of positive partners' behaviour can develop a foundation of familiarity which consequently leads to trust [76] . The findings have indicated that the better the reputation, the higher the predictability trust will be. In the case of IDACO, it was observed that as Italian, British and Singaporean suppliers always acted professionally, the company preferred them to Chinese companies. Thus, in the supplier selection phase presence of reputation system regardless of whether it is based on customers' votes or assessment by the company could reinforce goodwill and competence trust as well as predictability trust. In comparison with the framework, the findings have indicated that in this phase both companies relied on their own internal reputation system rather than referral networks. In this phase, fulfilling the crucial criteria could increase the goodwill and competence trust. Thus, higher levels of goodwill and competence trust increased the chance of being selected as a supplier for the first time. The past history or reputation of suppliers was a key factor in decisions to reselect the current suppliers. The findings have shown that in both companies the internal reputation system could provide a company with the necessary information regarding the performance of suppliers. A good reputation could increase the level of goodwill, competence and predictability trust which consequently could increase the chance of re-selection. The revised framework based on this research finding has been depicted in Figure 6 .
As can be seen in the supplier delivery phase, companies search the suppliers through reputation systems and/or social media. In this phase reputation systems can provide the companies with adequate information regarding the capabilities and competencies of suppliers. Being in many reputation systems with high rankings would mean that the supplier could attract the attention of other customers and would be able, in both behaviour and performance, to satisfy them. Thus, the initial goodwill, competence and predictability trust are provided by leveraging reputation and/or social networks. In this phase the crucial criteria such as (political issue and type of delivery) to select the suppliers are also imposed to find the appropriate trusted candidate. For example, in my cases, IDACO was not able to choose suppliers from Israel or Rare Pink was not able to deal with the shipping process. Thus, the appropriate candidate with the sufficient trust will be selected from the candidate list. Int. J. Communications, Network and System Sciences could highlight the importance of trust in the global supply chain. In fact, both companies where direct experience was absent relied on the reputation of the suppliers based on the experiences of the others. The research has also shown the importance of goodwill, competence and predictability trust in selecting the candidate suppliers.
The research has also shown the importance of past history to the re-selection of suppliers. Both cases had their own reputation systems. The Rare Pink reputation system was based on customer feedback, whereas IDACO reputation system was based on the ERP system. The findings indicate that past history can either reinforce or destroy goodwill, competence and predictability trust. The research also has shown that the reputation of a current supplier from foreign reputation systems might be ignored in the existence of direct experience.
The use of social media as complementary tools for web reputation systems has been discussed. The findings indicate that the lack of trusted reputation systems and the scope of project social media can also be used to provide further trust for the selection of trusted suppliers. In this research, it has been shown that as Rare Pink had trust in those web reputation systems, it did not leverage any social media. The research has proposed the amended framework for selecting trusted suppliers. In the amended framework, in both the supplier discovery phase and the supplier selection phase reputation systems have been used. While in the supplier selection phase, the companies will rely on foreign reputation systems and/or social media; in the supplier selection phase they will rely on their own internal reputation systems to evaluate their suppliers and identify the supplier with the highest level of trust.
